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& He&mm. 

ufaeturing process. 

Keller & He&man, on behalf of Kuraray International, has proposed to amend 21 CFR 172.864 
(Synthetic fatty alcohols) to permit the safe use of n-octanol prepared by the hydro-dimerization 
of 1,3-butadiene. (Two other manufactu$ng processes for production of n-octanol are currently 
described in this regulation.) Their syn@etic n-octanol is intended to replace naturally derived 
and other synthetic n-octanol. 

Identity a-j Manufacture 

CAS Name: octan- l-01 

Common Names: 1-octanol 

Wx%.anol 

caprylic alcohol 

CAS Registry Number: 111-87-5 

Empirical Formula: C3Hi80 

Structure: CH3CH2CH2CH2CH&Hf-I[2CH~CH~OH 

An infrared spectrum. which supports the structure of n-octanoi, is included in Appendix II on 
pp. 000048 - 000050. , 

n-Octanol is produced by the dimeriz@ion of 1,3-butadiene under pressure in/the presence 
sulfolane (a, polymerization solvent), water, triethylamine, bi~~~~ate, and a pal 
catalyst. The reaction mixture is extracted with hexane. The hexane is remo 
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mixture of 92 % octa-2,7-dien-l-o1 and 4% acti- ,7+&n-3-oi. The dienols are hydrogenated 
with a nickel catalyst and purified by distillatiun. 

The specifications for the raw materials used in the ~r~uction of the additive are listed in 
Appendix III on pp. 000055 - OUOO62. : The speci.fieations for the additive are listed on p. 
000014 and in Appendix III on r determining 
compliance with these specification - 000069. To 
demonstrate that the additive meets the 
n-octanol were provided @ . 000015). 

tioner’s specifications, analysis of three batches of 

The petitioner states that four impurities &e present in their n-odtanol. 
of these impurities in n-octanol are tabul$ted below: 

The identity and amount 

The petitioner has also, analyzed n-octan$ for residual 1,3-butadiene. The analytical method 
(described on pS 000070) is sensitive to 1 ppm of 1,3-b~~d~en~~ As demonstrated in the 
chromatograms on pp. 000071 - &X3077,~no 1,3-butadiene was detected .at the limit of detection 
in three batches of n-octanol. 

The petitioner’s n-octaqol is intended for,pse as a substitute for currently regulated synthetic and 
naturally derived n-octanol permitted in as components of -qontact articles and as 
intermediates in the synthesis of “food ad@.tives and other subs~c~s permitted as components 
of food-contact articles. The regula uses are outlined ‘in our previous memorandum 
concerning ,this petition (see memorandum of 5-3-94, R. ~~~~iel to R. Angeles). 

Exnosure 

The petitioner states that since n-octanol,: prepared by the hydra-diminution of 1,3-butadiene, 
is to replace naturally derived and o~h~r~~syn~e~~ n-ocuu~& the overall exposure to n-octanol 
is not expmted to increase as a result of regulation of this petition, We agree with this - ‘*:.&,, * 

..d’ . :+ ’ 



statement. Nevertheless, the petitioner hqs calculated the dietary ~o~~~~~tion of n-octanol to 
be < 9.2 ppb, based on per capita disa&earance of rr-octanal. and several other alcohols. The 
dietary concentration ,was determined by~summin~ the pou.ndage’ ,of eight fatty .alcohols (5,534 
Ibs for l-octanoi, 2-octanol, 3-octanol, l-decanol, lauryl alcohol, myristyl alcohol, l- 
hexadecanol, and stearyi alcohol) and co@erting it to die ~on~n~~~n as follows: 

g fwd 
= 9.2 ppb 

The dietary concentration of 1,3-butadiene, a ptential contaminant of noctanol, was calculated 
by multiply~tig the dietary concentration of p1-octanol (9.2 x lS9 gig). by the limit of detection 
for residual 1,3-butadiene ( < 1 pgm). e dietary concentration of 1,3-butadiene from the use 
of n-octanol is calculated to be 9.2 x 1c2’!5 g/g or 9.2 ~~u~d~lion. 

It should be noted that the petitioner’s ceulations, by including~ alc,ohols other than ra-octanol, 
represent an overestimation of the amount of n-octanol and 1~3-b~~d~e~e entering the food 
supply. The petitioner’s use of a per Capita estimate will, however, result in a significant 
underestimate of actual dietary c~ncen~on and EDI. Therefore, we prepared an estimate of 
daily intake more reflective of actual censumer exposure. Our exposure calculations for n- 
octanol and 1,3-butadiene were presented-in our ~emo~dum of 53-94concerning this petition 
(R. McDaniel to R. Angeles). We agree that the overall exposure to n-octanol would not 
increase as a result of regulation of this ition. Evaluating the r~gu~t~ uses of n-octano~, we 
determined that the estimated daily in (EDI) of n-octanoi from its use in microcapsules is 
0.61 pg/p/d, from its use as a flavyingz,subst.ance and adjuvant is 1.4 g/p/d, and from its 
indirect uses is 0.36 mglpld. The total E;DI of n-octanol frotiits regul uses is 1.9 mg/p/d. 
Likewise, the EDI of 1,3-butadiene z the use of n-octanol in microcapsules is 0.6 pg/p/d, 
from the use of n-octanol as a flav substance and adjuvet is 1.5 nglpld, and from the 
indirect uses of n-octanol is 0.35 nglp7d.i‘ ,The total ED1 qf 1,3-bu~ie~e from the food use of 
n-octanol is 1.9 rig/p/d. (In our 5-3-94 memorandum, the to&J ED$ of ,1,3-butadiene from the 
use of n-octanol was incorrectly reported to be 1.5 rig/p/d.) 

To Iti~utitits & n-Octanol 

Exposure to the four impurities in n-o&m01 can be calculated by multiplying the ED1 of rt- 
octanol from all its regulated uses (1.9 m&/p/d) by weight percent of each impurity in n-octanol. 
The weight percent of each impurity in %~~tanol and the ED1 of each impurity from the use of 
n-octanol are tabulated below: 

‘The poundag e data was obtained frsm the ” 1987 Poundage and Technical Effects Update 
of Substances Added to Food,“ prepared: for the Food’ & Dtig Admi~is~~tion by the National 
Research Council. 



Proposed Regulation 

The language of the proposed regulation5 with which we concur, is as ~follows: 

21 CFR 172,864 (Synthetic fatty aLok&) 

(a)(3) n-Octyl; manufactured by the hydra-dimerization of X,3-butadiene, catalytic hydrogenation 
of the resulting dienol, and distillation to produce n-octanol with a minimum purity of 99.0%. 

Summarv 

Exposures to n-octanol prepared by the hydra-dirne~~~o~ pracess, its impurities, and the 
contaminant 1,3-butadiene have been presented. Since n-octanol prepared by the hydro- 
dimerization of 1,3-butadiene is, to rep&&e naturally derived and other-synthetic n-octanol, the 
overall exposure to n-octanol will not expected to increase as a result of regulation of this 
petition. We have no questions. ‘- 

HFS-226; 245; 248 (Hollifield); 247 (Kuznesof) 
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